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Abstract
Engineering-geological survey of the natural hazardous geological processes of
Guria region with modern methodology

Protecting the population from natural geologic processes, maintaining
ecosystems and safe functioning of engineering and agricultural facilities became an
important social-economic problem for most of the world.

Considering the level of activity and the frequency of natural processes
(landslides, mudflows, avalanche and rocks falling, lateral erosion, etc.) and negative
consequences for the population, engineering and agricultural facilities, Georgia is
the most complex country in the region, where large part of residential houses,
agricultural cultivable lands, roads, oil and gas pipelines, hydro-electric structures,
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amelioration systems, power lines and mountain tourism sites are periodically
affected by the negative impact of natural geological processes.

Guria, as one of the most beautiful regions of Georgia, is notable for its unique
landscape, minerals, thermal and mineral waters, a variety of historical and cultural
monuments and the growing tourist potential of the sea (Ureki, Shemokmedi,
Grigoleti). as well as of mountain resorts (Bakhmaro, Gomi). But recently, the region
has become particularly vulnerable to natural geological processes, such as
landslide-gravity processes, landslides and lateral erosion. As a result of periodic
activation of natural processes, tens of thousands of hectares of agricultural lands,
roads, bridges, buildings and other infrastructural facilities are annually damaged.
Unfortunately, the scope of the threat is growing annually.

Under the auspices of the United Nations in March 2015, during the
summit in the Japanese city of Sendai a decision regarding development of early
report system, disaster prediction, risk management and reduction was adopted.
In the same year, under the auspices the Ministry of Security and Crisis
Management Council of Georgia was developed a renewed version of the threats
of natural and technogenic disasters. The Ministry of Environment and Natural
Resources Protection has approved the project of the third national program of
environmental protection (NEAP-3), in which the problems of natural disaster
management are named as a priority direction.

the level of activity and occurrence of natural geological processes, such
Guria region is one of the distinguishable regions in Georgia

Guria region is one of the most distinguished in Georgia in terms of the
level of the activity and occurrence of the natural geological processes. This is
confirmed by a significant increase in the number of emigrants in the region. The
complex geological structure, climatic and meteorological conditions and the
increasing scale of anthropogenic impact on the geological environment
determine the creation and activation of natural processes.

In the above context, it is clear that the assessment of geological threats in
the region of Guria is a very important task and should be considered as a priority.

In order to assess the geological threats, in the first place it was necessary to
create a database that would have gathered information about the region, starting
from the climatic and meteorological conditions to the fund materials, identification
of dangerous geological processes (landslides, mudflows, avalanche and rocks falling,
etc.) and process provoking factors, determination of hazard risk, territorial zoning
(high, medium, low and safe) and development of preventive engineering measures
of natural processes.

The main purpose of the field and desktop studies was a route survey of the
study area, during which the newly formed landslide bodies were being evaluated,
existing historical data was being compared with present-day data, field description
of a landslide was being conducted, dynamics of old landslide bodies were being
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monitored and determining the exact location of each process using global
positioning system (GPS) was being carried out.

(UTM, WGS-84 in coordinate system). As a result of the detailed
engineering-geological survey, physical and mechanical characteristics of the soil
was determined in the geotechnical laboratory for the samples taken from mining.
Based on the obtained results, the slope stability was assessed by a special
geotechnical (GEO5) program. Slope inclination, particle-size distribution and
output cone power was determined for the waterintake basins of the mudflow
ravines. Level of blocks and jointing was assessed in the stone fall area and
potentially dangerous areas were allocated. Geological threats zoning maps were
created using modern methodologies and computer programs, including
geographical information system (GIS) for Ozurgeti, Lanchkhuti and Chokhatauri
municipalities.

We use the world-well known and well-recognized so-called Swiss, Spatial
Multi Criteria Evaluation (SMCE) and Statistical Methodology to determine the
level of threats and classify landslide, mudflow, avalanche and rock-falling
processes.

The use of these methods in practice enabled us to create a multi-hazard zoning map of
natural geological processes (landslides, mudflows, avalanches and rock-falling) for the first
time in the history of independent Georgia, on which high, medium, low and safe zones are
allocated. Following the hazard from each process the preventive measures were developed.
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